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$1)Rational$ Function Approximation by Using Approximate GCD Algorithm





: , $x_{0},$ $x_{1},$ $\cdots,$ $x_{N}$ $f:=f(x_{i})(i=0, \cdots, N)$
GCD cutoff { $\epsilon(0<\epsilon\ll 1)$
: $(x_{0}, fo),$ $(x_{1}, fi),$ $\cdots,$ $(x_{N}, f_{N})$ $r(x)=p(x)/q(x)$
$i$ . $(m, n)$
$r_{m,n}^{0}(x)= \frac{p^{0}(x)}{q^{0}(x)}=\frac{\Sigma_{i=0}^{m}a_{j}x^{j}}{\Sigma_{j=0}^{n}b_{j}x^{j}}$ , $b_{0}=1$
$N=m+n+1$ .
















$\bullet$ $\frac{\sin 2_{X}}{2x+1}$ $[0,1]$
$\bullet$ 21
$\bullet$ $O(10^{-3})$ ( 2.414 $\cross$ 10-3 8 $096\cross 10^{-6}$)
$\bullet$ $r_{10,10}^{0}(x)=\mu_{(x)}p_{10}^{0}xq$
$p_{10}^{0}(x)=1.519\cross 10^{-3}+1.967x-44.76x^{2}+4.198\cross 10^{2}x^{3}-2.153\cross 10^{3}x^{4}$
$+6.701\cross 10^{3}x^{5}-1.319\cross 10^{4_{X}6}+1.650\cross 10^{4}x^{7}-1.268\cross 10^{4}x^{8}$
$+5.435\cross 10^{3}x^{9}-9.906\cross 10^{2}x^{10}$
$q_{10}^{(0)}(x)=1.000-20.55x+1.671\cross 10^{2}x^{2}-6.853\cross 10^{2}x^{3}+1.427\cross 10^{3}x^{4}$
$-9.541\cross 10^{2_{X}5}-2.002\cross 10^{3}x^{6}+5.126\cross 10^{3}*x^{7}-4.755\cross 10^{3}x^{8}$
$+1.968\cross 10^{3}x^{9}-2.720\cross 10^{2}x^{10}$











8 GCD $(2, 2)$
$\epsilon$
$\epsilon=10^{-3}$ $\epsilon=10^{-4}$











Table 1. cutoff $\epsilon$
$\bullet$ [0,.1]
$\bullet$ 21









Fig. 2 $r_{1,1}$ 1
Table 1









1 $(x_{i}, f_{i}),$ $i=1,$ $\cdots,$ $m+n+1$
$r(x_{i})=f_{i}$ , $i=1,$ $\cdots,$ $m+n+1$ (3.1)
$k$
$r(x_{k})\neq f_{k}$ . (3.2)
$(x_{k}, f_{k})$ (unattainable points)




2 $(x_{i}, f_{i}),$ $i=1,$ $\cdots,$ $m+n+1$
$f_{j}=r_{s,t}(x_{j}),$ $s<m,$ $t<n,$ $j=1,$ $\cdots,$ $\max(m+t,n+s)+1$




$\bullet$ $( \frac{i-1}{6},$ $\frac{i-1}{6}),$ $i=1\cdots 7$












$\bullet$ 3 $O(10^{-3})$ ( 2641 $\cross 10^{-3}$ , $1.139\cross 10^{-5}$ )
$\bullet$











[7] (Fig. 5) 51
$(25, 25)$






$p_{9}^{0}(x)=38.63-1.264\cross 10^{4}x+3.023\cross 10^{5}x^{2}-2.772\cross 10^{6}x^{3}+1.289\cross 10^{7}x^{4}$
$-3.35b\cross 10^{7}x^{5}+4.997\cross 10^{7}x^{6}-4.096\cross 10^{7}x^{7}+1.614\cross 10^{7}x^{8}$
$-1.994\cross 10^{6_{X}9}$
$q_{9}^{0}(x)=1.000-3.528\cross 10^{2}x+6.057\cross 10^{3}x^{2}-1.875\cross 10^{4}x^{3}-1.747\cross 10^{5}x^{4}$



















$p_{9}^{0}(x)=3863-1.607\cross 10^{4}x+3.771\cross 10^{5}x^{2}-3.417\cross 10^{6}x^{3}+1.578\cross 10^{7}x^{4}$
$-4.091\cross 10^{7}x^{5}+6.077\cross 10^{7}x^{6}-4.974\cross 10^{7}x^{7}+1.958\cross 10^{7}x^{8}$
-2 $421\cross 10^{6}x^{9}$
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